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Report No.: FR640850-01AA

SPORTON LAS.

Project No: CB10603339
1. VERIFICATION OF COMPLIANCE

Product Name : Dual-band gigabit Wi-Fi Router
Brand Name :  LINKSYS
Model No. :  WRT32X, WRT3200ACM
Applicant :  Llinksys LLC
Test Rule Part{(s) : 47 CFR FCC Part 15 Subpart C § 15.247
Sporton international as requested by the applicant to evaluate the EMC performance of the

~cuct sample received on Mar. 23, 2016 would like to declare that the tesied sample has been
evaluated and found to be in compliance with the tested rule parts. The data recorded as well as

the fest configuration specified is true and accurate for showing the sample's EMC nature,

Cliff Chang
SPORTON INTERNATIONAL INC.

Report Format Version; Rev, 01 Page No. :1of23
Issued Date  : May 25, 2017
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2. SUMMARY O F THE TEST RESULT

Applied Standaxd: 47 CFRFCC Part 15 Subpart C
Part Rule Section Description of Te st Re sult
4.1 15.207 AC Powerline Conducted Emissions Complies
4.2 15.247(d) Radiated Emissions Complies
4.3 15.203 Antenna Re quire me nts Comples

Report Format Version: Rev. 01

FCC ID: Q87-WRI3200ACM

Page No. :20f23
Isued Date : May 25,2017
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3. GENERALINFORMATION

3.1. ProductDetails

ems Description
Product Type WIAN (4'TX, 4RX)
Radio Type Intentional ransceiver
PowerType From poweradapter
Modulation IEEE 802.11b: DSSS

IEEE 802.11g: OFDM
IEEE 802.11n/ac:see the below table

Data Modulation

IEEE 802.11b: DSSS (BPSK/ QPSK/ CCK)

IEEE 802.11g/n: OFDM (BPSK/ QPSK/ 16QAM / 64Q AM)
IEEE 802.11ac: OFDM (BPSK/ QPSK/ 16QAM / 64QAM /
256QAM)

Data Rate (Mbps)

IEEE 802.11b: DSSS(1/ 2/ 5.5/11)
IEEE 802.11g: OFDM (6/9/12/18/24/36/48/54)
IEEE802.11n/ac: see the below table

Frequency Range

2400 ~ 2483.5MHz

Channel Number

11 for20MHz bandwidth ; 7 for40MHz band wid th

CamerFequencies

Please referto section 3.4

Antenna

Please referto section 3.3

tems Description
X With beamforming [l Withoutbeamforming
Be amfoming Func tion The product has beamforming function for 802.11a/g/n/ac in
2.4GHz
and 5GHz.

Note: Fornon-beamforming func tion, the EUTsupports SIBC mode only.

Report Format Version: Rev. 01
FCC ID: Q87-WRI3200ACM

Page No. :30f23
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3.2.

Antenna and Band width

Antenna Four ('IX)
Band width Mode 20 MHz 40 MHz
IEEE 802.11b \Y X
IEEE802.11g \Y X
IEEE 802.11n A% A%
IEEE 802.11ac \Y v
IEEE 11n/ac Spec.
Numberof

Protocol Data Rate / MCS
Transmit Chains (N'IX)
802.11n (HT20) 4 MCS0-31
802.11n (HI10) 4 MCS0-31
802.11ac (VHI20) 4 MCS 0-9/Nssl1-4
802.11ac (VHI%0) 4 MCS 0-9/Nssl-4

Note 1: IEEE Std. 802.11n mo dulation ¢ onsists o f HI20 and HX0 (HT High Thro ug hput).
The n EUTsup ports HR20 and HI4O0.

Note 2: IEEE Std. 802.11ac modulation consists o f VHI20, VHT10, VHIB0 and VHT160 (VHT Very High
Thro ughput). Then EUTsupports VHI20, and VHIO0 for2.4GHz.

Note 3: Modulation modesconsistofbelow configuration:

H20/HIX0: IEEE 802.11n, VHI20/ VHI40: IEEE 802.11ac

Accessories
Power Brand Model No. Rating
INPUT 100-240Vac, 50/60Hz, 1.5A
Adapterl MU42-3120300-A1
OUIPUT 12Vdec, 3A
INPUT 100-240Vac, 50/60Hz, 1.0A
Adapter2 CWT 2ABNO036F US
OUIPUT 12.0Vdec, 3.0A

Report Format Version: Rev. 01
FCC ID: Q87-WRI3200ACM

Page No. :40f23
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3.3. Table forFled Ante nna

Cable Ioss
Connecto Gain (dBi) True Gain (dBi)
Ant. Brand Part Number Type (dB)
r
2.4GHz| 5GHz (2.4GHz| 5GHz |[2.4GHz| 5GHz
1 WNC 08.22450.002 |Dipole FPEX 2.52 3.81 1.10 2.30 1.42 1.51
2 WNC 08.22450.002 |Dipole FPEX 2.52 3.81 1.50 2.40 1.02 141
3 WNC 08.22450.002 |Dipole FPEX 2.52 3.81 1.60 2.10 0.92 1.71
4 WNC 08.22450.002 |Dipole IFPEX 2.52 3.81 1.60 1.60 0.92 2.21
Connecto Gain (dB)
Ant. Brand Model No. Type
r Blue too th 5GHz
5 WNC 81XKAA15.GAV | PIFA FPEX 3.60 5.10

Note: 1. The EUThas five antennas.

2. The EUT has three radios. (Radio 1 supports 2.4GHz WIAN TX/RX func tion, Radio 2 supports
5GHz WIAN TX/RX func tion, Radio 3 supports Bluetooth TX/RX function and 5GHz WIAN RX
func tion.)

3.ForRadio 1:

For2.4GHz WIAN func tion (4TX/ 4RX):
Chamn 1: Connectto Ant. 1, Chain 2: Connectto Ant. 2, Chain 3: Connectto Ant. 3, Chain 4:
Connectto Ant. 4.
Chain 1, Chain 2, Chain 3 and Chain 4 could transmit/receive simultane o usly.
4. ForRadio 2:
For5GHz WIAN func tion (4TX/4RX):
Chain 1: Connectto Ant. 1, Chain 2: Connectto Ant. 2, Chain 3: Connectto Ant. 3, Chain 4:
Connectto Ant. 4.
Chain 1, Chain 2, Chain 3 and Chain 4 could transmit/receive simultane o usly.
4. ForRadio 3:
For Blue tooth func tion (1'TX/ 1RX):
Chain 1: Connectto Ant. 5
Only Chain 1 canbe used astransmitting/rec eiving func tions.
For5GHz WIAN func tion (1RX):
Chain 1: Connectto Ant. 5

Only Chain 1 canbe used asreceiving func tion.
ForRadio 1: 2.4GHz Chain
1

ForRadio 1: 2.4GHz Chain
2

ForRadio 1: 2.4GHz Chain

L L ; \1
ForRadio 1: 2.4GHz Chain

4

ForRadio 3: Chain 1

Report Format Version: Rev. 01 Page No. . 50f23
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3.4. Table forCamierFrequencies

There are two bandwidth syste ms.
For20MHz bandwid th systems, use Channel 1~Channel11.
For40MHz bandwid th systems, use Channel3~Channel9.

Frequency Band Channel No. Frequency Channel No. Frequency
1 2412 MHz 7 2442 MHz
2 2417 MHz 8 2447 MHz
3 2422 MHz 9 2452 MHz

2400~2483.5MHz
4 2427 MHz 10 2457 MHz
5 2432 MHz 11 2462 MHz
6 2437 MHz - -

3.5. Table forTest Modes

Preliminary te sts were performed in different data rate to find the worst mdiated emission. The data
rate shown in the table below is the worst-case rate with respect to the specific test item.

Investigation has been done on all the possible configurations for searc hing the worst cases. The

following table isa list of the test modes shown in thistest report.

Test hfems Mode Data Rate Channel Chain
AC Powerline Conducted Normallink -
Emissio ns )
Radiated Emissio ns 9kHz~1GHz Normallink - -

The following test modeswere performed forall te sts:

AC PowerConducted Emission

Test Mode Description
1 EUT2 + Adapterl
2 EUT2 + Adapter2

Mode 2 generated the worst test result, so it wasrecorded in thisreport.

Radiated Emission Below 1GHz

Test Mode Description
1 EUT2 in Yaxis + Adapterl
2 EUT2 in Zaxis + Adapterl

Mode 3 will follow this same test mode.

Mode 2hasbeen evaluated to be the worst case among Mode 1~2, thusmeasurement for

3

EUT2 in Zaxis + Adapter2

Mode 2 generated the worst test result, so it wasrecorded in thisreport.

Report Format Version: Rev. 01
FCC ID: Q87-WRI3200ACM
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3.6. Thble for Multiple IListing

EUT Model Name FW version Enclosure color Description
1 WRI3200ACM 1.0.0.174361 Bla ¢ k+Blue The differencesbetween the
modelsare fiimware version
2 WRI32X 0.9.170505.95 Black and enclosure color

Note: From the above models, model: WRIB2X wasselected asrepresentative modelforthe test

and tsdata wasrecorded in thisreport.

3.7.

Table forClass IChang

Thisproductisan extension of originalone reported underSporton project number. FR640850AA

Below isthe table forthe change ofthe product with respectto the originalone.

Mo dific a tions

Performance Checking

Adding modelname: WRIB2X (Change FW)

1.

AC Powerline Conducted Emissions
2. Radiated Emissionsbelow 1GHz

3.8. Thble forTesting Iocations

Te st Site Iocation
Address: No .8, Iane 724, Bo-aiSt., JhubeiCity, Hsinc hu County 302, Taiwan, R.O.C.
TEL: 886-3-656-9065
FAX: 886-3-656-9085
. . . FCC
Te st Site No. Site Category Iocation Designa tion No IC File No.
03CH01-CB SAC Hsin Chu TW0006 IC 4086D
CO01-CB Conduction Hsin Chu TW0006 IC 4086D
Open Area Test Site (OATS); SemiAnechoic Chamber(SAC).
Report Format Version: Rev. 01 Page No. :70f23
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3.9. Thble for Supporting Units
ForTest Site No: 03CHO01-CB
Support Unit Brand Model FCC ID
NB*4 DEIL E4300 DoC
NB Apple Mac Book DoC
Flash disk3.0 Tanscend JEIFash 790 DoC
eSATA disk Hita c hi HTS54032B9A30 DoC
CBTBluetooth tester
(Bluetooth base station) Anritsu M188525 Do
ForTest Site No: CO01-CB
Support Unit Brand Model FCC ID
NB*5 DEIL E6430 DoC
CBTBluetooth tester
Anritsu MT18852B DoC
(Bluetooth base station)
HFash disk3.0 Transcend JetHash 790 DoC
eSATA disk Hita c hi HTS545032B9A 30 DoC
Report Format Version: Rev. 01 Page No. :80f23
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3.10. Test Configurations

3.10.1. AC Powerline Conduc tion Emissions Te st Configuration

AC main §
Load ;
] = 4
12 |5 5
g 1
eSATA
3 EUT disk

CBT Bluetooth
LAN NB 2.4G NB 5G1NB 5G2 NB tester (Bluetooth WAN NB
base station)
Hem Connection Shielde d Iength

1 Powercable No 1.5m

2 RJ-45 cable *3 No 1.5m

3 RJ-45 cable No 10m

4 RJ-45 cable No 10m

5 USBcable Yes 0.5m

Report Format Version: Rev. 01 Page No.  :90f23
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3.10.2. Radiation Emissions Test Configuration

AC MAIN
Load

n
a
b
-
a
@
=

)
f—
(]

EUT

L W W

LAN NB
ool | SR
station)
tem Connection Shielded Iength
1 Powercable No 1.5m
2 RJ-45 cable No 10m
3 RJ-45*3 cable No 1.5m
4 RJ-45 cable No 10m
5 USBcable Yes 0.5m
Report Format Version: Rev. 01 Page No. - 10 0f23
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4. TESTRESUIT

4.1. AC Powerline Conducted Emissions Me asure ment

4.1.1. Limit
For this product which is designed to be connected to the AC powerline, the radio frequency
voltage thatisconducted back onto the AC powerline on any frequency or frequencies within
the band 150 kHz to 30 MHz shallnotexceed below limitstable.
Fre quency (MHz) QP Limit (dBuV) AV Limit (dBuV)
0.15~0.5 66~56 56~46
0.5~5 56 46
5~30 60 50
4.1.2. Measuring Instruments and Se tting
Please referto section 5 of equipments list in this report. The following table is the setting of the
receiver.
ReceiverParameters Se tting
Attenuation 10dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IFBandwid th 9 kHz
4.1.3. TestProcedures
1. Configure the EUTaccording to ANSIC63.10. The EUTorhost of EUThasto be placed 0.4 meter
farfrom the conducting wallof the shielding mom and atleast 80 centimeters from any other
grounded conducting surface.
2. ConnectEUTorhostof EUTto the powermains through a line impedance stabiliza tion ne two rk
(LISN).
3. Allthe support units are connected to the otherIISNs. The IISN should provide 50ul/500hms
couplng impedance.
The frequency range from 150 kHz to 30 MHz wassearched.
Set the test-receiversystem to Peak Detect Function and Specified Bandwidth with Ma ximum
Hold Mode.
6. The measurement has to be done between each power line and ground at the power
terminal
Report Format Version: Rev. 01 Page No.  :110f23
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4.1.4. Test Setup Iayout

4.1.5.

4.1.6.

10 10 EUT

cm cm

— b—d s Hon-conductive Table
1 1 [ 1.5x1m

1
o rd
: o WA A P
s WA L T TTTY COF
| ;'
Py 1
6 d J 1
-
1 K
2 1] 1re
[ ] | I i { 1
/ k / \ 8dem
] 4
T i .

/ L I\;/' 3.3 LV

1 1 31 =
-— 33
3 4em
/ }, Conducting Ground Plane
e/ \ Extends At Least 6.5m
LISH — Beyond EUT System Footprint

LISH
-—
—_— 3.2

Bonded To Ground Plane:

IEGEND:

(1) nterconnecting cablesthat hang closerthan 40 cm to the ground plane shallbe folded back
and forth in the centerforming a bundle 30 to 40 cm long.

(2) YO cablesthat are not connected to a peripheralshallbe bundled in the center. The end of
the cable may be terminated, if required, using the comect terminating impedance. The overall
length shallnotexceed 1 m.

(3) EUTconnected to one IISN. Unused IISN measuring portconnectorsshallbe termmated in 50 Q.
IISNcanbe placed ontop of, orimmediately beneath, reference ground plane.

(3.1) Allotherequipment powered from additional IISN(s).

(3.2) Multiple outlet strip can be used formultiple powercords ofnon-EUTe quipment.

(3.3)IISN atleast 80 cm from nearest part of EUT¢ ha ssis.

(4) Cablesofhand-operated devices,such askeyboards, mice, etc., shallbe placed asfornomal
use.

(5) Non-EUTcomponents of EUTsystem being tested.

(6) Rearof EUT, including peripherals, shallallbe aligned and flush with rearoftabletop.

(7) Rearoftabletop shallbe 40 cm removed from a vertical conducting plane thatisbonded to
the ground plane.

Te st De viation
There isno deviation with the original standard.
EUTOperation during Test

The EUTwasplaced on the testtable and programmed in normal func tion.

Report Format Version: Rev. 01 Page No. 112023
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4.1.7. Results of AC Powerline Conducted Emissions Measurement

e mperature 20°C Humidity 60%
Test Engineer Deven Huang Phase Line
Configuration Nomal Link Test Mode Mode 2

golevel (dBuv) Date: 2017-01-10 Time: 14:01:57

70

60 CISPR_B_QP

CISPR_B_AV

10

0.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)

Over Limit Read LISN Cable

Freq Level Limit Line Level Factor Loss Remark Pol/Phase
MHz dBuV dB dBuV dBuV dB dB
1 ©.1524 37.44 -18.43 55.87 27.45 9.95 .84 Average LINE
2 #.1524 51.38 -14.49 65.87 41.39 9.95 8.84 QP LINE
3 8.1787 34.30 -28.25 54.55 24.31 9.94 8.85 Average LINE
4 8.1787 47.19 -17.45 B4.55 37.11 9.94 8.5 QP LINE
5 8.3133 35.57 -14.31 49.88 25.63 9.98 8.84 Average LINE
3 8.3133 44.45 -15.43 59.88 34.51 9.908 8.e4 QP LINE
7 ©.35%96 39.19 -9.55 48.74 29.25% 9.90 .84 Average LINE
8 9.3596 46.23 -12.51 58.74 36.29 9.90 8.84 QP LINE
[ 9 9.3893 43.16 -4.92 A48.88 33.23 9.89 .84 Average LINE
18 9.3893 58.15 -7.93 58.88 48.22 9.89 .84 QP LINE
11 2.1326 26.39 -19.61 46.80 16.30 10.81 .88 Average LINE
12 2.1326 33.63 -22.37 56.80 23.54 10.81 .88 QP LINE
Report Format Version: Rev. 01 Page No. .13 0f23
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T mperature 20°C Hum id ity 60%
Test Engineer Deven Huang Phase Neutral
Configuration Nomal Link Test Mode Mode 2
wLeuel (dBuV) Date: 2017-01-10 Time: 14:03:30
70
"‘-\_._‘_‘_\_‘-
60 CISPR_B_QP
b CISPR_B_AV
50 B
Y
40
T
[T R L e e
” N
2 WW%WM
10|
0.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Remark Pol/Phase
MHz dBuV dB dBuV dBuV dB dB
1 8.1508 38.78 -17.22 56.00 28.30 9.94 8.84 Average NEUTRAL
2 8.1508 52.65 -13.35 66.00 42.87 9.94 e.84 QP NEUTRAL
3 8.3852 42.96 -5.21 48.17 32.96 9.96 8.84 Average NEUTRAL
4 8.3852 49.98 -8.27 58.17 39.9@ 9.9%¢6 8.84 QP NEUTRAL
5 9.4468 30.66 -16.27 46.93 208.66 9.9%¢6 8.84 Average NEUTRAL
6 9.4468 39.33 -17.68 56.93 29.33 9.96 8.e4 QP NEUTRAL
7 9.4711 33.53 -12.96 46.49 23.52 9.97 8.84 Average NEUTRAL
8 9.4711 41.76 -14.73 56.49 31.75 9.97 8.84 QP NEUTRAL
9 9.9331 26.908 -19.180 46.00 16.85 9.99 8.86 Average NEUTRAL
10 9.9331 34.14 -21.86 56.00 24.09 9.99 8.86 QP NEUTRAL
11 3.5466 25.08 -20.92 46.00 14.90 10.96 8.12 Average NEUTRAL
12 3.5466 32.87 -23.93 56.00 21.89 10.96 8.12 QP NEUTRAL
Note:
Ievel=Read Ievel+ IISN Factor+ Cable Ioss.
Report Format Version: Rev. 01 Page No. .14 0f 23
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4.2.

4.2.1.

4.2.2. Measuring Instruments and Se tting

Radiated Emissions Me asurement

Iimit

30dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall
within the restricted band specified on 15.205(a), then the 15.209(a) limit in the table below has

to be folowed.

Frequencies Feld Stre ngth Me asurement Distance
(MHz) (micorvolts/ me ter) (me ters)
0.009~0.490 2400/ F(kHz) 300
0.490~1.705 24000/ HkHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

Please refer to section 5 of equipments list in this report. The following

spectrum analyzerand receiver.

table is the setting of

Spectrum Parameter Se tting
Attenuation Auto
Start Frequency 1000 MHz

Stop Frequency

10th camerhamonic

RBW / VBW (Emission in re stricted band)

1MHz / 3MHz for Pe ak,
1MHz/ 1/Tfor Average

RBW / VBW (Emission in non-restricted band) | 100kHz/ 300kHz forpeak

ReceiverParameter

Se tting

Attenuation

Auto

Start ~ Stop Frequency

9kHz~150kHz / RBW 200Hz for QP

Start ~ Stop Frequency

150kHz~30MHz / RBW 9kHz for QP

Start ~ Stop Frequency

30MHz~1000MHz / RBW 120kHz for QP
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4.2.3. TestProcedures

1.

Configure the EUTaccording to ANSIC63.10. The EUTwas placed on the top of the tumtable
1.5 meterabove ground. The phase centerofthe receiving antenna mounted on the top ofa
height-variable antenna towerwasplaced 1m & 3m faraway from the tumtable.

Poweron the EUTand all the supporting units. The tumtable was rotated by 360 degrees to
determine the position ofthe highe st radiation.

The height of the broadband receiving antenna was varied between one meter and four
meters above ground to find the maximum emissions field strength of both horizontal and
vertic al p o lariza tio n.

Foreach suspected emissions, the antenna towerwas scan (fom 1 m to 4 m) and then the
tumtable wasmtated (from 0 degree to 360 degrees) to find the maximum reading.

Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified
bandwidth under Maximum Hold Mode.

For emissions above 1GHz, use 1MHz VBW and 3MHz RBW forpeak reading. Then 1MHz RBW
and 1/TVBW foraverage reading in spectrum analyzer.

Ifthe emissionslevelofthe EUTin peakmode was3 dBlowerthan the average limit specified,
then testing wilbe stopped and peakvaluesof EUTwilbe reported, otherwise, the e missions
which do nothave 3dBmargin wilbe repeated one by one using the quasipeakmethod for
below 1GHz.

Fortesting above 1GHz, the emissions levelofthe EUTin peakmode waslowerthan average
Iimit (that means the emissions level in peak mode also complies with the limit in average
mode), then testing wil be stopped and peak values of EUTwillbe reported, otherwise, the
emissions wilbe measured in average mode again and reported.

In case the emission islowerthan 30MHz, loop antenna hasto be used formeasurement and
the recorded data should be QP measured by receiver. High —Iow scan isnotrequired in this

case.
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4.2.4. Test Setup Iayout

ForRadiated Emissions: 9kHz ~30MHz

RX Antenna

Metal Full Soldered Ground Plane
Spectrum Analyzer
! Receiver

R

ForRadiated Emissions: 30MHz~1GHz

RX Antenna

Metal Full Soldered Ground Plame:

Spectrum Analyzer

I Receiver _. L

4.2.5. TestDeviation
There isno deviation with the original standard.
4.2.6. EUTOperation during Test

The EUTwasprogrammed to be in c ontinuo usly transmitting mode.
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4.2.7. Results of Radiated Emissions (9kHz~30MHz)

e mperature 20.7°C Humidity 63%
Test Engineer DKChang Configura tions Nommal Link
Te st Da te Jan. 06, 2017 Test Mode Mode 2
Freq. Ievel Overlimit Lim it Iine Remark
(MHz) (dBuV) (dB) (dBuV)
- - - - See Note
Note:

The ampltude of spurious emissions which are attenuated by more than 20 dB below the

pemissible value hasno need to be reported.

Distance extrapolation factor=401log (specific distance / test distance) (dB);

Limit line = specific imits (dBuV) + distance extrapolation factor.
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4.2.8. Results of Radiated Emissions (30MHz~1G Hz)
e mperature 20.7°C Humidity 63%
Test Engineer DKChang Configura tions Nommal Link
Test Mode Mode 2
Honizontal
1ookeve! (dBuvim) Date: 2017-01-06 Time: 21:09:55
90
80
70
60 FCC CLASS-B
SB

40
30
20
10
~30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Limit Over Read CableAntenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB  dBuv dB  dB/m dB cm deg
1 108.57 34.84 43.50 -9.46 46.73 1.76 17.94 32.39 150 1 Peak HORIZONTAL
2 816.67 38.81 46.080 -7.19 39.1@ 5.1@ 26.73 32.12 100 143 QP HORIZONTAL
3 832.19 39.18 46.00 -6.82 39.20 5.14 26.87 32.83 100 150 QP HORIZONTAL
4 870.82 38.98@ 46.00 -7.16 38.3@ 5.27 27.15 31.82 180 157 QP HORIZONTAL
5 874.87 37.50 46.00 -8.50 36.80 5.30 27.20 31.80 100 150 QP HORIZONTAL
6 950.53 36.93 46.00 -9.87 34.90 5.53 27.71 31.21 100 157 QP HORIZONTAL
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Ve rtic al

1|mLE\n’EI (dBuVim) Date: 2017-01-06 Time: 19:52:18

90
80
70

60 FCG CLASS-B
el
5dB

|

“30  100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)

Limit Over Read CableAntenna Preamp A/Pos T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB  dBuv dB  dB/m dB cm deg

1 32.91 26.65 480.80 -13.35 34.18@ ©.92 24.03 32.40 100 192 QP VERTICAL

2 46.49 24.28 48.80 -15.72 39.19 1.12 16.34 32.37 150 149 QP VERTICAL

3 65.89 28.63 48.80 -11.37 47.1@ 1.35 12.56 32.38 150 185 QP VERTICAL

4 108.57 30.61 43.50 -12.89 43.3@ 1.76 17.94 32.39 180 222 QP VERTICAL

5 816.67 37.91 46.00 -8.89 38.20 5.180 26.73 32.12 100 295 QP VERTICAL

[ e 829.28 40.00 46.00 -6.00 40.07 5.14 26.84 32.85 100 49 Peak VERTICAL |
Norte:

The amplitude of spurious emissions which are attenuated by more than 20 dB below the
pemissible value hasno need to be reported.

Emission level (dBuV/m) = 20 log Emission level (uV/m).

Conected Reading: Antenna Factor+ Cable Ioss+ Read Ievel-Preamp Factor=Ievel
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4.3. Antenna Re quire ments

4.3.1. Limit

Except for special regulations, the Iow-power Radio-frequency Devices must not be equipped
with any jacket for instaling an antenna with extension cable. An intentional radiator shall be
designed to ensure that no antenna otherthan that fumished by the responsible party shallbe
used with the device. The use of a permanently attached antenna orofan antenna that uses a
unique coupling to the intentional radiator shall be considered sufficient to comply with the
provisions of this Section. The manufacturer may design the unit so that the usercan replace a
broken antenna, but the use of a standard antenna jack orelectrical connectoris prohibited.
Further, this requirement does not apply to intentional radiators that must be professionaly

installed.
4.3.2. Antenna Connector Construc tion

Please referto section 3.3 in thistest report; antenna connectorcomplied with the re quire me nts.
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5. ISTOFMEASURING EQ UIPMEN'TS

Instrument Manufacturer Model No. Serial No. Characternistics |[Calibration Date Remark
: Conduction
EMIReceiver Agilent N9038A My52260123 9kHz ~ 8.45GHz Jan. 27,2016
(CO01-CB)
Conduction
IISN F.C.C. FC C-1ISN-50-16-2 04083 150kHz ~ 100MHz | Dec. 14, 2016
(C0O01-CB)
Conduction
TIISN Schwarzbeck NSIK 8127 8127647 9kHz ~ 30MHz Dec. 21, 2016
(C0O01-CB)
Conduction
COND Cable Woken Cable 01 150kHz ~ 30MHz May 24, 2016
(C0O01-CB)
. Conduction
So ftware Audix E3 6.120210n - N.C.R.
(CO01-CB)
BILOG ANTENNA Radiation
. TESEQ & EMCI |CBI6112D & N-6-06|37880 & ATN0609| 20MHz ~ 2GHz Aug. 30,2016
with 6d BAttenator (03CH01-CB)
. Radiation
Pre -Amplifie r Agilent 8447D 2944A10991 0.1MHz ~ 1.3GHz | Mar. 15, 2016
(03CH01-CB)
Radiation
Ioop Antenna Teseq HIA 6120 24155 9kHz - 30 MHz Mar. 16, 2016*
(03CH01-CB)
Radiation
Spectrum Analyzer R&S FSP40 100056 9kHz ~ 40GHz Nov. 21,2016
(03CH01-CB)
Radiation
EMITR st R&S ESCS 100355 9kHz ~ 2.75GHz May 16, 2016
(03CH01-CB)
Radiation
RFCable-low Woken Iow Cable-16+17 N/ A 30 MHz ~ 1 GHz Oct. 24, 2016
(03CH01-CB)
; Radiation
Te st So ftware Audix E3 6.2009-10-7 N/ A N/ A
(03CH01-CB)
Note: Calbration Intervalofinstrumentslisted above isone year.
“* Calbration Interval of instruments listed above istwo years.
N.C.R. meansNon-Calbration required.
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6. MEASUREMENTUNCERTAINTY

Test lfems Unc ertainty Remark
Conducted Emission (150kHz ~ 30MHz) 3.2dB Confidence levelsof95%
Radiated Emission (30MHz ~ 1,000MHz) 3.6dB Confidence levelsof95%
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